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Gne day ìn 1813 an cxtraordiiiary ihing happcncd at thc 
Koyal Instituiion. The laboratory assistant William Payne was 
foimd fighting with the instrument makcr Mr Newman. 
Fayne was dismissed and someone had to be found 10 take his 
place. Humphry Davy* Lecturer in Chcmistry and Director 
of ihe Laboratoricsj rccotttitiended a youth of about twemy 
years of agc who wished to be considered for work at the In- 
stiiution. Davy reportcd: VHis name is Michad Faraday. Hìs 
habits seem good, his dfeposidon active and chcerfulj and his 
manncr intelligentd Faraday was appointed at a salary of 
twenty-five shiSlings a wcckj with fooms at thc Institurion. He 
was thcn twcnLy-one. IIow did Davy know r about him? 

Mìchael Faraday was the sccond son of a Yorkshirc black- 
smith w r ho had moved to London. Faraday senior and all his 
family were members of a strict rdigious scct callcd Sande- 
manians w r hich had sepatated from the Fresbytemn Church 
of Scotland in 1730. The small London group of Sande- 
matìians devoted evcry Sunday lo rdigious servìcc at a 
meeting-hotise in one of' che worst slums of London. The 
elders of the groap held the services and took turns to givc 
the sermons. 

Faraday’s family was poor, His faiher had diffieulty in fmd- 
ing reguJar work, pariicularly wlien his health began to Ibil. 
In 1801 the Faradays were forced to ask for pubhe rdief and 
young Faraday*s share worked oui at one Joaf of bread, which 
had to last a week, 

Whcn he was ihirteen Faraday became errand boy to a 
bookseller called Riebau* for whom he delivered moming 
new r spapers and collected and delivered books. Rìcbau soon 
came to like the boy andj knowiag that the Faraday family 
could not possibly afford to pay a premiumj offercd to accept 
him as an apprenticc bookbinder without fee, Tr. 1810 




Faraday’s faiiher died, and his brother Robert, by then a 
workixig blacksmith, had to support tho family. His mother 
took in lodgm, 

Progress - Beforc hc wcnt to Ricbauj Faraday had reeeived no 
edncation beyond learning to read, write, and do the simplest 
ariLhmctie, But while bookbindmg hefound time 10 read some 
of the books on which he workedj and was pardcularly fasd- 
nated by works of scientilic interest, Ile partkularly lìked en- 
cydopaedìas. 
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Towards the cntl of his apprctiiiceship 3 Faraday went tc 
saetiufìc lcctunes by a Mr Tatum ijf FIccl Sureet. L'atutn < 
lectuic courses eventually resuJted in Lhe fòrmation of Birk- 
bcck Coilege, London. Barly !n 1812, a customer of Riebac 
called Dance, who was a member of the Royal Institution, 
gave him tickets to hear four lcCtures by Hiunphry Dwr. 
Faraday took carctul notes of all he saw and heard, illustrateJ 
the notes, and bound them. These notes were to servc him 
well. 

In October 1812 Faraday’s apprenticeship with Riebau 
came lo an cnd, and rductamly he left to work as a joumey- 
man bookbinder for De La Rochc, a rather hasty-tempercJ 
Frcnch immignmt. Although he could now make somc con- 
tribution to the family hnances, Faradav was no ionger as 
happy as he had been as an apprentice. His desire to fìnd some 
employmcnt of a scicntific nature made him morc and morc 
restivc. 

Iie had previously wTÌtten 10 Sir Joseph Banks. President of 
thc Royal Society, asking whether thc Society r could fìnd bim 
laboracor}' work. however mcniat, hutthe letter was reLurned 
markcd ‘no replyL Encouraged by Dance and the Riebaus, 
Faraday next wrote eo Sir Humphry Davy, asking for a job 
as a laboratory assistant, He senr with the lcitcr his bound 
notcs of the four lcdures by Davy. On Chrisimas Eve, 1 S 12 , 
Daw/ replicd saying how pteased he was with the notes, ar- 
rangcd an mtervicw, bmt pointed out that Faraday would be 
much bettcr off as a bookbinder, and tliat at that momeni cherc 
was no vacancy at thc Royal Institudon. 

Two days later, much lg liis surprise, Faraday received an- 
othcr letter froro Davy askmg him lo write a fair copy of 
some of bis notes for the ne*E issue of thc Quarterly Journal- 
Davy could not write them himsclf because he had infured 
his eye in an explosion resulLÌng.from an cxperiment with 
nitrogcn chloride. (This daugerous substance had bccn dis- 
covered in 1811 by Dulong who continued to invesiigare it, 
despite thc loss of one cye and three fingcrs in its first pre- 
paration.) 

Faradav, qtuckly lcarning 10 read Davy's untidy and almos* 
illegible writing , rewrote the notcs in his own immaculate 
hand . For Lhe threc days’ work he reccived thirty sltilling 1 
and, at the same time, consolidated the good imprcssion fìe 
had originalfy madc. Shortly afterwards the fight in the 
laborator> r took place, William Payne was dismissed, anc 
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Davy sent for Faraday. He offered him Fayne's former position 
ind asked him ako to aci as his personal laboratory assistant 
and sccrctary, Faraday started his work at thc Royal Insiimiion 
on 6 March 1813, The was set for his life's work, 

Travel - Davy had pianned a sciemific tour of Europe,, starting 
thc saroe autumn T and asked Faraday co acconipany him as 
scientihc assistant and sccrc*aty + 

At thc timc of the proposed tour England was at war with 
France. The Empcror Xapokon had suffered his disastrous 
retreat from Moscow; Waterloo and the second Peace of 
Paris were yet to come. Davy obtained speciaJ permission to 
travel through Francc 5 because of the high esteem in which 
he was hdd by Fretich sdentists. 

Among the baggage was Davy’s own coach, taken to pieces 
to be reasscmbled in France^ and 'scientìiìc cquipmcnt suffi" 
dcnt fbr most investigations \ The equipment was contained 
in two quite small boxes, no larger than modern suitcases. 

Thc party sailed from Plymouth with a rather apprehen- 
sive crew on 17 Octoberj and on landing at Morlaix was in- 
terrogatcd fbr cwo days beibre bcing allowcd to ìcave. How- 
cver, in Paris 5 wherc thcy stayed two months, chey w r ere 
generously treaied. Àll pubhc museums and libraries wcre 
made open to them eveiy day T although chey were open co 
Parisians only twice a w r eek. Àmpère, Cuvier 5 Humboldt 5 
Gay-I,ussac> Qement-Desormcsj and many other sciencìsts 
entertained the party during iheir stay In Franoe. Faraday 
helpcd Davy io investigate a peculiar black solid givtn him by 
Ampère. Using their ponabk apparatus, chey soon dedded 
tliat the substancc (discovered two years earlier by M. Cour- 
toisj a saltpetre manufacturcr) was a new 1 element* for which 
Day> r proposcd che mrnie Todine’. Some of the French 
chcnu$i$ were rather put out that thc nature of che new sub- 
slance had becn so qoickly deieonined under their noses. 

From France the partyjourneyed to ItaJyj viaiting Florcncc, 
Rome, and Naples. In MUari they met Volta, and for chree 
months they were guests in Geneva of De La Rive 3 who was 
notcd for his work on elcctrdysis. The iouTj whieh by ihen 
had lasted eightccn monthSj was intended to include Greece 
and Turkcy 5 buL suddenly Davy deddcd to retum to EnglandL 

Landan - On his retum to England Faraday was iramcdiately 
re-engaged at the Royal Instimtion, thts dme at a generous 
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salary of thirty shillings a wee.k 3 soon to bc iiicreased to onc 
hnndred pounds a year ? with two rooms at che Institution. 

Faraday joined ihe City Philosophic Sodety s and it was io 
them 5 after a careful study of the art of lecturingj Lhat he gave 
his hrst talk, At about ihe same timc 5 he pubìsshed his firsc 
paper* Wn Analyris of Lime &om Tuscany J 3 in ihe Quartèrh 
J<mrnal of Sdence. He continued routine work at the Institu- 
don, preparing lecturc apparatus for Davy r and Rrande (Pro- 
fessor of Chemistry at the Insritutionh tcarranging the coUec- 
rion of minctals, and giving privaic lessons in minerahgy and 
chcmisiry. He read all the available scienrific pubJiearions, 
often repeating CKperiments he read aboul. 

In 1821 y when he was thirty s Faraday made his first im- 
portant discovery. It was in che subject of dcctro-magnetisms 
a science in whidi he was soon to lcad chc world. Theycar 
beforcj, Oersted of Copenhagcn had shown that tf a wire 
carrying an electric curran was held above* and parallel tOj a 
oompass ncedie* thc ncedle tvas deflectcd. 

Oersted’s di$covery r was followcd up by many scientisis, in 
particul&r by Faraday and Wolbston in Londonj by Henry 
in Àmerica 3 and by Àmperc in Paris. Oersted Jiad said thai 
the magnetic forccs seemed to act in circlcs round ihe wire. 
It was Àmpère who showed that paralkl currenls flowing in 
rhe same direcrion attract onc anoiher and so worked out ihe 
laws relating the curtcnt to the dlrection in which a magnetic 
necdk movcs + 

The fkst edorts of thc Brirish sdentists w r ere dirccred co 
using a magnet to rotatc a wire carrying a current, Wullaston 
was convinccd this could be donc s dcspitc the doubts oì 
Davy wiih wh.om he discusscd it, bnt he was unable to devtse 
a workable experimcnt, Faraday^ who knew of Wollaston s 
idea 5 eventually set up an ingenious apparatu^ in which one 
cnd of a bar magnet protruded through che surface of some 
mercury in a cup. Supportcd above the magnet was copper 
wire 3 &ccly suspendcd ai the top 3 itanging down by thc 
sidc of Lhe magnet, and with its iower cnd dipping in thc 
mercury (see Faraday + s skctch). When a battery was cm~ 
nected to pass currcni through the wire from its suppon to 
thc mcrcuryj Lhe w r ire steadily rotatcd round the magnet. This 
was ihe very first dectric motor, Laier, by making die 
apparatus morc dclicate s Faraday was abk to di$pense with 
the magnet and make ihe current-carrying wtre rotate in the 
eartlfs magnetism. He promptly publfehed his experimcnLs in 


the Quarterfy jfùumaL This publicaiion* withoni any acknow- 
lcdgemcnt of thc bdp he had received from the ideas of 
Davy and Wollaston, brought Faraday some criticism and 
made Davy rather cautions abouL discussing his ideas with 
bim. Evcniually Faraday apologized to both Davy and Wol- 
Jaston and after hìs first cxcursion ìnto dcctricit> r he rcturncd 
to chemistry. 

For ncarly six ytars Faraday mvestigated the properties of 
steel Bearing in mind thc primirive cquipmcat at his disposal, 
he produced some excellent sample^j some of whìch werc 



Tho Dani^h sc?ent;st Oe»rfitsd 
discouers tho magneuc ef^ect of 
an tàùtltiù cuirent. '-o fnunri 
C h □ E a rnLjg/ìoijc neRtìfe placed 
psrdlltìi Lu fj nirrrenl-Ldrrying 
wtr was deffacttìd Frofn 'An 
iNùàpvted Mfstory of Sciefice' 
ày F Sfterwood Tay/Qr 


Faraday's originai skeinh of the 
lirst sìectric motcr. A baf 
magnùt is placyd upnght in 
cup or Tfircury vvith on& ùr-.d 
pròtfuding abòve thtì surface 
A sjraight piece of coppor wira 
l& tuspgndsii above the magnef 
wiin pn^ end {to wh ch is 
attuched a smali pi&ce of cori; to 
fÌDfit it i-lfifir of the rr.agn.ert) 
dipping ir>to thtì mgrcury, 

A, secpnd r^ece of wire Is hròokad 
over the rirn of tlje cup and 5I50 
djps intg th? mercury lf ths two 
wires (mafktìd Z and C in Lhe 
sk&tch) are aitached to the 
poles of a batlery, dn &ìei;tTic 
circuir 15 fgrmfià. ìhe wire Z 
then begms lo eotala rgund 
ìh& magnet. ff Ihe magnet Is 
lurned the other wiiy up cr iF 
:he poie^ nf ih* òattery are 
Uanspo&eC the wiroifiLes m 
tha Dppos iù ctirection. 

Som&speòimena ofsteel madci 

by Faraday. 

Crawstt Ccpprìght 

Science Mu&Bt/m 


















made into razors for hh friends, His investigations did give rise 
to thc first rtUable £ stainLess J steel bnt as it containcd 50 pcr 
cent of platinum, it was too cxpcnsive to be of any reai use. 

During the $ame period Faraday also investigatcd chlorìne 
and its compounds in which hc had always been panicLtlarly 
interested. In 1823 hc prepared chlorine hydrate - white 
crystals formed by cooling a solution of chlorine in water. At 
Davy’s suggestìom hc hcated thc crystals in one end of a 
sealed tube and noticed that oily drops colicctcd in rhe co!d 
part of the tube. Faraday rccognizcd ihe drops as Jiquid 
chlorìnc and notcd how rapidly they evaporated when thc 
tubc was broken open. 

Ry simiJar mediods hc subsequently Mquefied sulphur 
dioxidtj carbon dioxide, and ammonia. Thc tubcs occa- 
sionally bumt and on one occasion he suffered a serious eye 
injury. Àgain his publication of the results was thought to 
havc madc too iittle recognitìon of Davy*s ideas and reladons 
between the Director and his assistant became more strained, 

Succew - Late in 1823, two ycars after his marriage to Sarah 
Baxnardj a daughtcr of one ofthe Sandemanian eldersj Faraday 


was proposed for election as a Fdlow of the Royal Soaety, 
This was the grcucsi recognition which then, as now : could 
be givcn to a sdcntist. Àfter the list of sponsors had bccn rcad 
out at the customary ten consccuiive meetmgs, a vote was 
taken. Daw a who had bccotnc Fresident of the Royal Society 
after thc dcath of Sir Joseph Banks, opposed thc election. 
Davy had not yet forgotten the liquid chlorine episode, though 
ìt had since becomc known that liquid chlorine had been pre- 
pared earlicr by several otlier chemists. Every r one dsc was m 
favour. Even Wollaston gave his support. Famday was elected. 
Davy’s health was by theu deteriorating and he was more 
and morc away from the Institurion. In 1825 hc recom- 
mcndcd to the Managers that Faraday should be appointed 
Director of the Laboratorj r s although still offidally to be undcr 
the supcrvtsion of Professor Brande. This strong suppon, so 
soon after the opposirìon to his eleciion co the RoyaJ SocietYj 
gready surprìsed Faraday, but reaJIy it represented the respcci 
these tvt r o grcai men had fbr each othcr. Thc new posirìon 
brought no incrcase in salary r abovc his onc hundrcd pqtods a 
ycar, But this was of small consequence io Faraday for he was 
a man of simple tasttS andalready was collecting considerabk 





fees fbr work as a consuJtant. Ile was often consulted on 
probkms of cbemical analysis. 

Faraday soon put new life intu ihe Instìtution. He helped 
to introduee evening meeiings and detnonstratìons. These 
later becamc the famous Friday Evening Discourses which 
have continued io ihe pres.cn l day, In Ì 826 he helped start the . 
equaliy famous Cftrisimas Lectures for young people. He also 
made many economics but without greatly siabilizing the pre- ■ 
catious financial posiiion of thc Institution, When he was 
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offcrcd thc Profesorship in Ghemistry in ihe newly founded 
Univcrsìty of London in 1827 hc dcclined the offer 3 saying 
that, snch was his gratiusdc to the Royal In&titudon a hc wishcd 
to remain thcrc and do all that he could to further its interests, 
He did> however 5 accept a part-timc lcctureship at the Royal 
Military iìcademy at Woohvichj where he gave about twcnty 
iectures a year. 

The responsibilities of directorship dld nothing to liinder 
Faraday ìn his work. On thc contrary, hc intcnsificd his rc- 
searchj his resdcss cxperimeiicaj curiosity grappìing with onc 
sdentific probìem after anotlier. Nothing was too small to 
inierest hmij nothing too grcat to dctcr him. Nature was con- 
tinually throwing up problems to be solved, 40 d the answcrsj 
hc betievedj, were alvvays to be found through careful experi- 
tnent. During his fìrst ycars in office hc investigated the liquid 
residuc in eylindcrs of compressed gas which were uscd to 
light some of che richer homes in Londom The gas was made 
by heating whale oil and was supplicd in iron containers at a 
pressurc of about 30 aimospheres, 

The liquid prqved 10 be a mixture of substances ? one of 
w r hich Faraday separated 3 purificdj and analysed. This sub- 
stance was prcviously unknown and hc callcd it ( bicarburet of 
hydrogcn 1 * We now call this substance benzem* It h obtained 
m quantity from coal-tar* and is an important substance in 
the dye industry. 

This hrsc year of office also found Faraday startiiìg a long 
series of experÌmentSj sponsored by the Royal Society ? to lind 
better glass for optical work* Hh findings werc not spccially 
rcmsrkablej buL one glass, consisting chiefly of lead borosili- 
cace, he used in an important discovcry twenty years later - 
rhat a bcam of poiarizcd light passed throngh thc glass was 
affected by an electro-magnet, so demonstrating à comiecuon 
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betvveen magnctism and lìghi, Thc problern thaÈ amtirmcd to 
prcoccnpy Faraday’s mind was that of obtaining electricity 
from magnetiGm. Bcforc looking ac thc cxpcrimcnts wJìich 
slowly led np to what was, perhaps f Faraday's most signifì- 
cant discovery, we must think of the forrtddable difficulties he 
and his contcmporarics had to facc- 
They did noi have the sensiiive instramenfs fotind even in 
school laboratorics today. The instrumcnts for dctecting ( or- 
dinary ■ (or statìò) eleciriciiy were caJled electroscopes; those 
for measuring it 3 ekctromcters. Similarly^ ( voltaic' (or current) 
electridty was dctcctcd by galvanoscopcs, and mcasurcd by 
gaivanometers. Faraday T s firsi galvanometer was nomore than 
a single wire stretdied over a compass needle. Any school 
laboratory now has instrumcnts a thousand timcs morc sensì- 
tive- The magriets of the day wcre feeble oompared even co 
tht>$e we can now buy for a few shillings. Also a it was Ìm- 
possiblc adcquatcly to imgnetize aay large piccc of stccL 
Largt magnets had to be built up of smaller pieces of steeJ ? 
magnetized separatcly 5 and thcn clamped togcther. A large 
^compound 1 magnet (shown in the picture on page 12) was 
made in this way for the Royal Military Academy at Wool- 
wich. In thc snmmer of 1831 the Royal Society agrccd that 
thc espenments on glass should be suspended. Faraday’s. 
work on electro-magnctism then began in earnest. 

The probkm soimd - Oersted had shown the magnetic effect 
of a current; Ampère had determined the laws governing the 
effect; Àrago had shown that a rotating coppcr disc deflected 
a magnetìc needle suspended above it, Faraday repeaied 
Oersted's esperimcnts and became convinced that 3 sincc 
elcctricity could produce magnctic clTccts ? magnctism could 
bc used to produce electricity. Over a period of ren years up to 
i831 ? he pondcred hard how a magnct conld be made to in- 
ducc an deetric current in a wke* U is said thai he used m 
carry a little bar of iron and a small coil of vvire in his waist- 
coat pocket and would bring these out at sparc momentSj try- 
ing to imaginc by whaL sort ofarrangement the iron bar could 
produce an electric current in the coih In an experiment in 
1831 Faraday wound tvvo scparate coils of insulated wirc 
rotrnd opposÌEC sides of an iron ring. One coil he connecied io 
a bartery* the other to his simpie galvanometer. Ile noticed 
that there was a sligh t deflcctìon of thc galvanomctcr nccdte 
when thc battery was firstconnected s and again, m ihe opposite 
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dircctioiij ai the moment the baitcry was disconnected. But, 
vvhile the current tiowed, nothing appeated to happen. This 
experimentj niodificd in various w'aysj he repeated many 
timcs, Hc found rhe iron ring was. unncccssaryj although thc 
effecls were alvvays relatively feeble without ìt. His ftrst s iron- 
ring experiment J vvas the first use of what w x e now know as an 
clcctrical rransformer, 

Then Faraday connected a coil of wire to his gaJvanometer, 
and thrust a bar magnet into the coil. He noticed that a 
currcnt was set up as the magoet was movcd in s and thai a 
current was set up in the opposite directìon when tbc magnet 
was dravvn out. 

Whcn rhc tnagnet was Ui\ì 3 nothing happcncd. What no 
on c had grasped aboui Oersted's observaiion was that, 
although the wire had becn stationary, it was moving 
(currcntj etectridcy ihat had caused the dcflcciion of ihe 
magnet and so 5 for the magnet to induce an eJectric current, 
it too had to be moving. Às Faraday wrote in his diar> r : fMay 
not thesc transicnt etfects be connecred wiih catises of dif- 
ference between power of metals in rest and in motion in 
Arago T s expeiiments?* 
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StrenuouslVj almost fatiatically, Faraday sotight to produce 
ekctridty coDtinuously. With Àrago’s experimem in mind, he 
mounted a coppcr dise between the poles of the oompound 
magnec at the Royal Military Academy at Woohvich, Hc 
made a mbbing contact to the edge ofthe disc and another to 
its axkj and connected thesc contacts to a galvanometer. 
When he turned tJte disc there was a coivtinuous. deScction of 
rho Dccdle a increasing as the disc speeded up, The apparaius 
was ihe coneeption ofa genius* It was the first dynamo. 

Faraday’s experiments* all made m rwo monthSj werc de- 
scribed to the Royal Socicty in November 1831, They show 
what can he nchieved by thc rare combination of a brilliant 
mind and intense concentraiion, But he had almost wom him- 
sclf out andj having long been urged to take a holiday s he 
announced to his wifc c I think I can now stand a rest - for a 
few days 7 . They spent a week in Brighton. 

Gtmixs - What w r as it about the methods of Faraday which 
cnabled him to outstrip all his contemporaries ? Much of his 
early work was based oti hh rcading of thc experiments of 
oihers. But he was never satisfied unless he had rcpcatcd rhcsc 
cxperiments for himsclf; and then his wonderful power of 


observation usually cmbled him 10 see new faets whicb had 
previously escaped notice. As Kohlrausch said, hc sccmcd to 
^smell Lhem oui?. 

In 1833^ at thc hcight of his powers,. Faraday directed his 
attcniion to ihc chcmical effects of electricity. Hc fkst cx- 
amined Lhc identity of electricit> r from diffcrcnt sources 10 
show tlvat all dectridty fstatic ot cutnent}, whatever ihe source, 
was of a simìiar nature. He followed diis observation by 
measuring the quantity of elcctricity invoived iu thcmical 
change and ihe quantity of changc produccd, He did tliis by 
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Thf> àpparatus wilh whi«:h 

Faraday tirst pioduced a 

ronhrHEQLJs cijrrtìnt of 
electrsciCy - m cther words, the 
Mrgt eltìolrie dynama. The 
cocper disc. rnoumed between 
pol&£ CiT rh& compoLmd magnel, 
is attached by leads to a 
galvanomtìtar (n thc glass case 
a\ the top). Wh-er ; [he di5C is 
rùtaiadv thera is a comlrujous 
defSecMon of the gfl&vanameler 
neetfte. Thè tOìTipound rnaone: 
shown here is Ihe Dnginal one 
used by Faiaday in his famo-j5 
expenpneat: other p*eces af 
apparatus a re rephcas. 

5‘aerrce Museum 


Campnnent perts of B modflm 
dynemo of genflratar. Tap right 
ì $ thfl jiEalor. cpmpa5ed of w.re 
coils. Bottom rì§ht ss tha raÈOt, 
an aleciro-rnagnet yvhich fotates 
snside the staEor and tnareby 
generares eleciriojty in tne 
stalor's coiis. Comparo theso 
giarrt piocas of machinery w. ih 
Fsiadfly'5 coiJ òuù bar magnet 
cn page 10. 

Msacfatod Efecrrtcai indu$lfi&s 




pas&ing dectridty through addifìcd watcci collccttag and 
measuring the hydrogen given off 3 and taking Lhe volume of 
hydrogcn as propordonal to thc quantity of electricity that had 
passed, This was nhe first time such measuremems had been 
made and tliey led to some far-reaching advances, These are 
anaiogous to thc advances madc in chcmistry half a century r 
hefore when I.avoisier, Rlack, Cavendishj md, later 3 Dalcon 
and BerzehuSj had measured the quantiiiès vf sabstànces re- 
acting chemically. 

Frorn his measurements 3 Faraday forrnulated iw r o law's. 
The first law is : 

The quaniity af a stibsiance deposhed, evohed y or dissofoed ai 
an decirode during electrolysis ù dìrecdy proportional to the 
quanlìty of ekctricìiy pamd thrùugh ihe èteciTùìyie, 
or in Faraday's ow r n words, 4 the chemicaJ decomposing actiou 
of a currcnt is constam for a constant quamity of dectridty , + 
The second law is: 

The quantiiks of differeni substances deposited, evohedj or dis- 
soìved at ekctrodes by the passage of ihe same quamiiy vfeìeciTÌ- 
cìty ìs direciìy proportìonal io the combining weights of the 
substcmces. 
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Fnr exampkj I gram atomic wdght of silvcr (103g) comhines 
with 1 gram aiomic weight of chlorine (35-5g) a and to deposit 
1 gram atomk wcight of silver or to evolve 1 gram atomic 
weight of chJorme requixes thc samc quamity of dectridty a 
96,540 amperesecondsor 5 as this quantity is called, 1 4 Faraday \ 
In describirig clectroIysi& 5 Faraday had io look fur new 
nanics. For these, he comuhcd WiUìam Whewell, aiterwards 
Master of Trinity Coilcge> Cambridgc> who devised such now 
famUiar vcrms as anodt\ catìwde, cfecfrudg, and ion. Faraday 
thought ihe earth s s magnetism was caused by an electric cur- 


rent which flowed round the earth from east to we$t, i.e, in 
vhe direction the stm appcared io follow r . He iiked to think of 
ctirrems in his e!ecirolysis experimcnts as flowing in tho same 
dircction. This kd to ihc choice of arsods (from the Greek 
c way np s ) for thc electrode by whidi electridty entered the 
apparatu?t ? and> converselyj cathodà (or 4 way down s ) for Lhe 
opposite electrodc. 

Method - Faraday> even from ihe days of his apprenticeshipj 
made careful notes. In his publishcd Experimental Rcsearches, 




The airangement of Uon filrngs 
rourni à Licir màgntìt. ■yvhich lt.:J 
Faradayto thmk of magnetism 
and altìcirj^ity in [fifms of Tinss 
of force‘. 


Apparatus useo bv Farad^v m 
his electrolvsis experiments. 
fioYài hstittttì'Ofi 

hc n.umbcrcd thc paragraphs and welded them togetiaer with 
continual cross-rcfcicnccs-. His privatc notes* which are for- 
tunately preservedj show the sarne mcihod. Thc Isisr paragrnph 
is mimbered 16.041. This same medculous care is shown in 
his expcrimenli. Tn hi^ work on dcoiochcmistryj hc first dc- 
visedj and chen thoroughly tesced ? his mechod for Fneasuring 
quantitics of etoctridty; then he showed that ihe method did 
not in any way depend on Lhc skc of thc batteiy 3 rhc numbcr 
of pJatcs in the battery : or che natute of thc connecting wircs. 
On]y rhcn did he proceed to his main investigations. Thc ac- 
curacy of his measurements is qnite remarkable and, even 
with modern eqmpmem, ii i.s difEcuIt to improve on many 
of them, Hc antidpated almost all sources of errot and 
possessed phenomenal skill as an esperimenter. 

Hc was without mathennatica] i raining and he substituted 
visual rnodcb to csplain (initially to himseir) eleetrical and 
magneiic action. Impresscd by the beautiful way in which iron 
fihngs arrange themselves round a rtsagnet, he picturcd ‘lines 
of fotcc 5 bctwecn magnetic poles and between eleccriiied 
obj ects, and chese linès of force became his working model. 
Àbout chem h.e once wrote: T have hecn so accustomed 10 
entploy thcm and cspecially in my last researches, chac I may 
have become prejudked in their favour. However 3 I have 
alvì r ays tried to make esperimem che test and the controllet of 
chcory and opinion: but neither by thar, nor by dose cro$s- 
examination in prindplc, have I becn made aware of error 
involved in their use. 1 

lllneis - In 1831 Faràday gave up much of his consulting 
work to devote rnore time ìù elecirical ttesearch. His km of 
income (about cight hundred pounds a year) was partly 
balanced by his elcction ìn 1833 to thc newly endowed chair 



of Fullerìan Frofessor of Chemiscry ar ihe Tnsticution ? and in 
1836 by his appòintment s at tw r o hundred pounds a year^ to 
be Sdentific Advisor u> Trinity Housc, thc authority rcspon- 
sible for sea-markSj lighrhouses, and waming systems. 

His fricnds also pressed for a civil list pension for him. 
Faraday ai first rcfuscd bccause the Frime Minister ? Lord 
Melboume, had mentioned at an ìntcrvicw r thai somc ddl list 
pcnsions w r ere *humbugs\ Faraday indignantly walked out 
and Melboumc bccame the target for a good deal of critical 
comment. Ile suhsequently apologizcd to FarstdaVj and a 
pcnsion of three hundred pounds a year w 7 as granced and 
accepted, This was Ln 1835. 

After his painsraking invcstigaiion intodcccrolysisj Faraday 
began to suffer from lapses of memory and giddy spells. He 
severcly cut his hours of work ? and eventually, on medical 
advice rook a holiday in Switzcrland for oinc months., and^ on 
rèturning to Hngland 3 rested complerely for four yeats. 

Then in 1845 his hcalth w r as almost miraculously rcstored. 
His mind recovered ìts formcr brilliancc and he resumed 
worfc which was to continue, with only occasional respite s for 
seyenieen ntorc ycars. He finally retired from all Royal 
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Te5t-:rube containmg s film of 
gold. The prepefdiìon of this 
fism, to demQnstrste the green 
colour of gold satìn by 
tr^nsmitteo' light. is believeò to 
bo the last eKperimem ihst 
Faràdsv carned oul. 

Crown Copyrìgfrt. 

Stiencà MuSèvtv 


Institution activities in 1865* very much aninvalidj to a housc 
at Hampton Couri offcred 10 him by Quccn Victoria. 

His last period of work covened many aspects of chemistry 
ànd physics. He ìnvestigated thc reaction (calkd sulphonation) 
between naphthalme and sulphuric acid and ihe supercoolmg 
of snlphui" he measured criticaJ temperaturcs of gases; he 
determined vhe ehcmicàl naturc of rubber^ he studied ihe 
mture of colloids; and he explained the action of bieaching 
solutions. He discovcred diamagnetism (thc tcndcncy of some 
materials to move wiihin a magneiic field to where the tidd h 
weakcst); he examined thermoelectric effects and produced the 
first electrochemical series; he explored the conductionof elcc- 
tricity througji rarefied gases; and he investigated rhe regela- 
tion of ice. I le also prodnced a complete descriptive theory of 
electricity and of magoeusiti in lemas of s Line& and Tubcs of 
Forccb He showed how the capacity of an electrical con- 
denser varies with the insulàtor betvvccn thc platcs; atid he 
measurcd ihc values we cali the dielectric constanis. 

x\4any honours w r ere offcrcd to hinij but his Sandcmanian 
crcei. to which he remained devourly aitached throughout 
his iife 3 led him lo reject woridJy fame, Twice he refused the 
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Preddency of the Royaì Societyj and hc also dedined a knighi- 
hood. He prefcrred to remairs plain MichaeS Faraday s scicrjdst s 
to the end. He died peacefidly at Hampton Court in his 
&cvcnT> r -seventh year^ remembcred and commemorated as 
oneof thegreatcsE of all sdentists, to be thought of vvith such 
names as Newton^ Galileo, Lavoisier P and Emstem. 


Quesrìans 

L What qualities of Faraday as a man made him so successful 
as a sdcniist? 

2, List six of Faraday's inventions or discovcrics. 

■?. Fxplain how the dv'namo on a bicyde w r orks. 

4. What atc the corrcct electrical terms for theletters used to 
label the above diagram? What arc somc uscful àpplications 
of clcctrolysis? 

5. Would you rather have been Davy or Faraday? Why? 
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